HUMBOLDFUNIVERSITAT ZBERLIN

MATHEMATISGINATURWISSENSCHAFTIHEAKULTAT
INSTITUT FURNFORMATIK

Komfortable, sytematische Modellierung unc
Automatisierung von GUTests

Diplomarbeit

zur Erlmgung cdesakademisdien Grades
Diplominformatiker (Diptinf.)

eingereicht von:  Oliver Stadie
geboren am: 14.11.1984

geboren in: Schwedt/Oder
Gutachter/innen: Prof. Dr. Klaus Bothe

Dr. Joachim Wegener
Betreuer/innen: Peter M. Kruse

eingereicht am: XXX XXX XXXXx verteidigt am: XXX XX X X XXX X X



Ydza I YYSY T &4 & dzy 3

{2FG6FNB. 2B 41 dzf 6©3GSy = (I yy IgF NI BEKE SN2 &EB3
NI LIKASYEST SNBPSYNH (N KNSy B NIDI- OS5 HLa PddNie SRA Sy Sy
dzy R 1 dz 0B &adl GRYSY 3SYySNARaAOKS aSikK2RS> az2ft OKS

A

5A5a4S8 I NDSAG o0SKI WRSTHR aRiISaY | {0 v OH NI ¢ebiadB Sgz I3
{23a0SYSUBt {ASSAYSyYy vRIE®EA SINIBIFHEIDSYdzP2NE Ay RS
RAS {GNNJSY |dza @GASNI Fdzi SNF2NEOKGISWTDSOASH!
11 0A2yaS&KI2®®8S O0H0 RAS AVaASIAKGARS: /¢ diilaaayx iviSYy R
Sy dARRBEBSE 1 dzNJ REWSDEAENIF R '-yaNNI RBANR |
¢ SESING T¢eDdgA A VLI SYSy (A S NIB dBy'Ry R BISFNISH y S NJ

5AS @2NHSaiSttiS aSiK2RS dzvyfl aad RSy 12YLX Si
Y2RS(AIAEQDBIISA FAT ASNBY RBAXKESAEOKSESHYS! dza & NK dkddy/ H
{ OKf F 3g2NIS
L dzi2 Y1 A XGRIBY D! | 8 ai6Y3 13 EDOKEERDI Lo & A SNI
YTl aaiTajalSiiK20/08anndbw:d2i d41 ¢ R | GidZWSBLdE 1J@



1 6a0N) O

A

¢cSENAgTFiol NE acgaidsSy +a + oftl 01 o2E OFy 68
hLISNI GAY 3 |y R aASHGNIIKAAYFGIE KaBp b AA & | ISy SN
G6SasaSimeaidsSvyao

aaSa (GKS O2YTaARHioZ SBEEPRLER .
b LBBR OKLGAS¥aR$EES o6& O2Y0 .

KSR I NBFay om0 GKS AGRadSy
SOKI yAOas o600l aiiNESa Y DKXYB &
Kttt A¢ X¥YNF SXSY{EER R Il 6 2R ¢

CKA& 62NJ R
LINRELI2&aSa | ySg
F2dzNJ 6Stf NB
0AOS OQIBILI dzRB
¢KS I LIINEZIF OK &
RIS RNEDyE LId

29"

¢KS LINBaASYyRyRt IdIRDINE UEKKD FNREIEC S O ¥/ A y IR KS D)
SHaSR GSald BAIIEDXFH ODES@II AT (KS (Sadao

YSeg2NRA

I dzG 2 YI (ERa PRWIS YI 0 A Oa DR-EFE aISR (A S/BRETA §ZHYE O
¢CNBES aGUKeRE 0F0S al OKAYSZ /[ LIdINE ' yR wS






LYy KIFf @

ZUSAMMENTASSUNG. .. .uiieeieeeiiiii e e e e e e e e e e e ee e e e e e e e e eeaes 2
Y 011 =T od PP PUUTTPUTTR 3
18] 0= L PP 5
1. EINIEITUNG. cc e e 9
L.0 KONTEXL ...t e e e e e e e e e e e e e e aeees 9
1.2 MOUIVALION. ...t 9
1.3 Stand der Technik/Wissenschaft...........ccccceeiiiiiiiiiiiiinnieeeeeeeeen 10
1.4 ProblemsStellung.........coveveieiiiiiiiiiiiiiieiii e 12
ST AN o To | (= 74 0|V R 13
1.5.1 Testen vor der Implementierung........ccccceeeeeeeeeiiieeeeeeeeeeeennn. 14

1.5.2 ReQreSSIONSIESIS. ....ciiiiiiiiiiiiiiiiiieie e 14

1.5.3 TeStOrakel......oovvviiiiiiiiiiiiiiiiiii e 14

1.5.4 ControllabilityProblem...............ooeiiiiis 15

1.6 Begriffe und Definitionen...........ccccooveiiiiiiiii e 15
1.6.1 GULuuiiiiiiiiiiiiii ettt 15

1.6.2 WIAQEL...coiiiiieeiiiictieieee e 17

1.6.3 Modale und nichtmodale Dialoge...........cccccvveeeiiiiniiiiiinne. 17

1.6.4 SUT oot e e e e e e e 18

1.6.5 UMLDIagrammMe........oooiiiiiiiiieieeeeeee et 18

1.7 Verwandte Arbeiten........ccccovviiiiiiiiiiiieee e 19
1.8 UBEIDICK .....cvieeieeeeeeeeete ettt 22
2. Theoretische Grundlagen...............iiiiiiiiiieiii e 25
2.1 KlassifikationsbauAViethode............ccccveeeiiiiiiiiiiiiiee e 25
2.1.1 DefiNtiON..ccciiiiiiiiiiiieeec e 25

2.1.2 BeISPIEL.ccciiiiiiii 26

2.1.3 ErWEITEIUNG.....ci ittt 28

2.1.4 Nachteile.....ooooiiiieie s 29

2.2 ZusStandSaAULOMAL..........uuviiiiiiieeee e e it e e e re e e e e e e e 30
2.2.1 DEfiNItION...ciiiiiiiiiiiiee e 30

2.2.2 Nachteile und ANSALZE..........ccevveiieiiiiiiiiiiiee e 31

2.2.3 Statecharts und UML Zustandsdiagramme......................... 32

2.2.4 GUITesten mittels Zustandsautomaten.............cccoeeeeeeeenn. 36

2.3 Capture/REPIAY.......ccceeeiiiiiiiiie e 38

P VAV o [0 = N I =TT PP 38
2.4.1 Stabile und Instabile WIdgaIrees..........ccovvvviviiiiieeiieeiiiinnn 40

2.5 Uberblick der Vorund NacChteile........oocoeeeeeeeeeeeeeeeeeeeeeeeeieeeaaaaens 42



3. ZICIMOAEIL .. e e 45

3.1 Verwendetes GUBYSIEM..........uuiiiiiiiiiiiiieee e 45
3.2 Vorgehen zum Ermitteln des Zielmodells.........................ooo. 46
4. Kombination der Grundlagen zu einem Gesamtkonzept..................... 53
4.1 Uberblick: kompletter TEStZYKIUS.........c.ccvevveeeeeieiieieciecieeie e 53
4.2 Erzeugte MOdell@........ooovvvieieeieeee s 55
4.2.1 GUIMOEIL....eiiiiiiiieiiiiieeeee e 55
4.2.2 CaptUreSEQUENZEN......ccuuuiiiiiiiiieeeeiiiee e et eean e eaa e eeaans 58
4.2.3 Abstrahiertes GUModEll ... 59
4.2.4 TeSISEQUENZEI.......cceeiiiiiiiiiiiiiiieeeeeeeee e 74
4.2.5 Grenzender Modelle............oooooiiiiiiie 77

4.3 Phasem O/ I LIG.AZNB. Ao, 77
4.3.1 UDEIDICK ....cveeiveieieiieticeie et 78
432 {dzo | { GA @A GNL...a.f. ). ¢.. &0 N.SY.080
4.3.3 Subaktivitato 9 A y 3+ 6 S NBE.IAAG.NASNE.ysd

434 {dzol { GA QA GNG...aD!.L..&a0kyy.Sy.481

435 {dzo | { 0 A GAGNKES a2 &IRASHA.ZASNE§A
436 {dzol {1 GAGAGNG a.rsdza.dl.y.R..SNI.Ss#3 Sy a
437 {dzoF {GAGAGNG a.9.A).3L.0.5..1.d2.NRY Sy &
438 {dzol {GAGAGNG a9AyIlL.aSy..l.dza88YYSYyFl aasSya
439 {dzol {GAGAGNG aa2RSEE.S..L1.0.d#3F AaASNBYa
4.3.10 Zusammenfassung von Phase.l.........cccccccevveeeiiniiiiiinnnnn, 94
44 Phasei 0a2RStfS LaAalNLKASNEY.A.... 94
441 UDEIDHCK .....veeieee et 95

442 {dzolF {1 GAGAGNG ol.ASNLNOKAS.. SN Sdz3Sya

443 {dzoF {GAGAGNG ohNIOK232y.LLAG98G SNI SdzaSy a
444 {dzol {1 GAGAGNG of S1.dzS.y.1.8y...5A9Wo0 ST ASKSya
445 {dzol {GAGAGNG oYt daATALLGARY A0 dZY SNI S
446 {dzol {GAGAGNG aa2RSE.£.S8..L1.0.4d04f AaASNBya

4.4.7 Zusammenfassung von Phase.2........ccccceevveiiiiiieeeeeeneennn. 115
45Phaseo a ¢ SaG &Sl dzSy.1.Sy...3.5y.S.NKR.S.NBEYEG
4.5.1 UDEIDHCK. .....veeveeeteeieeie ettt 116

452 SO 1 O0ABAGNG a{SljdzSy T ISY.SNAIINHzy I YAGGSt
453 {dzoF {GAGAGNGY af¢cl8%lGmlal. A.2.4A.890zy 3 | dzZF D! L

4.5.4 Zusammenfassung von Phase.3..........ccccccceeiiniiiniiinee, 121
46 Phasen o ¢ Sada . .[L.dzZAETNKNEY. Qe 121
4.6.1 UDEIDICK. ......eeuveevieeieeieeiecte et 122

462 { dzoF T GABAGNG @ wSLINNAST A A SHNBIFRE FAYRSYa
463 { dzo | {GAGAGNG awSLINNASYGASNIBSE Ayadl oAt
46.4 { dzo | { GAGAGNG al.].0A2Yy. . RAENDEBNKNBY d



465 { dzo {1 GAGAGNG...a.f{.. ¢ .. .&02 LISy 427

4.6.6 Zusammenfassig von Phase 4........cccoooeveiiiiiiiiiiieneeeee. 127

4.7 Zusammenfassung Gesamtkonzept...........ccccvvveeevieeieeeninicciiinee 128

O, UMSEBIZUNG .. .ceviiiiiiii et er e e 129

.1 FRATUIES... it 129

5.2 EINQADEUALEN.........uiiiiiiiiiiee et 130

5.2.1 CaAPtUMB..ccoiii e 130

5.2.2 Testausflnrung......ccccoooieieiiiiii e, 130

5.3 Implementation............cccooeeeeee e 131

5.3.1 UDBEIDHCK......ueiveiteeeiecieeiecte ettt 131

5.3.2 Die Modellimplementationen...............cccocevveveeeennnnniicinnnne. 133

5.3.3 AdAPLer AL ... 138

5.3.4 AdAPLEr AZ......oeiiiiieiiiieee e 142

5.3.5 AdAPLer A3......oeeeeiee e 143

5.3.6 AdAPLEr Ad......oueeieiece e 144

5.3.7 TESTONA. .. .ottt a e e e e 146

B. AUSWEITUNG ... eeeeeeetie et ier e e ettt e e e et e e e e e e e e e e e e ennnees 149

6.1 VOIgENENSWEISE. .. .uuueiiiiiiei e e i et e e e e et e e e 149

6.2 Mehrstufige SoHund ISEWerte ..........ooevvviiiiiiiiiieeeees 150

6.3 Vergleich Erwartungsmodell gegen Idealmodell.......................... 151

6.3.1 Keine Wachteausdricke.............cccccoviiiiiiiiiieeeeeeeee, 151

6.3.2 Keine Erkennung interner Zustandswechsel..................... 153

6.3.3 Keine Transitionen von Uberzustanden...............cc........... 154

6.3.4 Orthogonale BereiChe...........ccvuveeeviiiiiiiiiiiiiiiieeeeeee e, 155

6.4 Vergleich Realmodell gegen Erwartungsmodell.......................... 157

6.4.1 Evaluiertes Realmodell..............cooovviiiiiiiiiiiiies 157

6.4.2 Quantitative AUSWEITUNG.........oviiurririiiieeeee e 163

6.4.3 QualitativeAuswertung.............coeeeeeeeeeeeiieeeiiieeeeeeeeeeeeeeee, 164

6.5 Ruckblick: Problemstellung..............ccccooo oo 172

7. Fazit und AUSDIICK.........oooiiiiiiiiiee e 177
7.1 Fazit 177

7.2 Vertiefende ThemMen...........oooiiiiiiiiiiiiiiee e 178

7.3 Weiterfihrende Themen..........cccoeeieee e 179

Anhang A: Idealmodell Taschenrechner...........ccccooo i 183

Anhang B: Erwartungsmodell.............ccooooiiii e 190

Anhang C: Realmodell..............uuuiiiiiiiiiees 195






1. 9AYf SAidzy3

LA =

11 Y2y UG SEQ

LRSNI LYF2NXYIFGAT]TS aLISTAStE Ay RSN {2F06 NBI
GAOKGAITS w2fftSd 93 FaHE VAP IL2TFTEHNI NESKSHFasy

| Sdzi T dzii - 38 &G S-{etadiyS YA SIAS/ §{ 29MG 7 ANESK/ -t S yDaxid 1
LIKOFt ! ASNJ LYoSNBKOS I dzy dzRiSyy dxa WSy T Fii SS90 RSy
1 GdzSt Sy {eaidsSyY3y cvirt QKR 1 ByvE RE:Saadmtlolyi Sy
WaSYZOHRRAGEMSBY ¢SadSy -RAASIESSING {12 Hiys IBNBST D! L
RSys dzFi@Ax8B{2dza RSY .ftA016Ay | St22E88d&@ Sy Sydz
2RSNJ I BZO& BZyL aStoaid 1dz 6SaidSyo

1.2 a20AQFGA2Y

aSYz2yaSY2H@B&A Y SHNESA RDKG X IR R 8 NEHHZRY &3 dzF

@2y 5aRIYK2RSY FdzZFYSNl al Y& +SN¥BSYyRBIAS OKS i K 2
I R2DRSHF ANYRAID aSy2y al 3d | diDKZRRI @S RASY
T dzy3 @2y [/ 2LSINKNBSdIRIHATY | KYS dzy R 2 A S®&SNJ 6 aL
INYFGAIS 9y igA0|ftdzyaSy aoOKEtN3IG aRW2yo292 NE
SOKY 2t 23aASI ofkSNRIKYyBEY SY¥2 REBASINGIINK I RBAEWVITF NNL 0
aSNB ¢SSRl FINISYSaaSy Sy s NSRS AN B (YN G SNA S

[«

I dzi . NP2 2 { & . deya S hatlKS2Ay { 207 (KANBNISE S A VSIAWVAMRA S D!
Ad cn t N2 Sy deS RSIEEEEGESHWHANEY QK IpSivsa ySy

NETREWI DSal YHI1R2TEF NBSYy REND] { erSHd SYm® SR 24
SNE aOKPAISNAEEZOKRY ¢SalYSiKPRSHS WABDKBIDO K RN ]

;U( ~—+ ol —

¢



lda 2 YFENIAEXBAK A 11 yydSy RINM YaadySy tINedSHNi6 S NI
D!-¢Sada 3Sald3@idzMINREY 0

9 AGYS A (FSNNG 8 BB SK Y-¢CBERSUE RISA & KSTIA2dm SYRE A O
0S8 aSy3asS Yl 3t A OKS NI delilh INBIR gNanlTa8SY IAo0G 6

{LISTAStEt oAl BEINBLANDYNB & at MBYRISNEY FSy RSNJI I
YIFEydzSttSy {OKNARGGS SNF2NRS HHDDR{f & HyERAENSdzZY RA €
aSHEARSY @2y cmSyat NRIREIMIY OSSKMMSNJIA T AT N SHNBlY R
YIGA&OKSHdztERAYaE a4 KBASD fhan N2 IgSWR Sy R ddbslrkN KRNGHS/ 3
RSNJ FSNI A ISy @A ezl dh yz8§ A3SRS O 0

5A5aS ! N@Smal [d@SytaE ! yaral TNRBISRNYS dBS wI2yRSES Yy

a
Ol &ASNIBESIDK2ZRS dzy R SAYyS LINRPG2Ge@aIOKS 2SNJ TS

1.3 {GFYR RSNJ ¢SOKYAlk2AaaSyaoKIl Fi

{ SAG RSNJ +SNJ T7FSgai$ NaomicaBRD @At a Sivwe §aSiINSAEOK R
IST2NEQOHAR DREOI dzi2Yl GAAOKS aSiK2RSy- gdzNRSY
¢ SIBIR T S&BE NB dzy/6Td ai¥KdBoyl mo X ¢MB INyFBSY A &0 NRSNJI | Y ¢
ONRISGS !''yvaldl yaGKIAROYS NI{ dnkl B 8288« YINdeF G 1 oA
F2NRAOKGSY dzyR ' yIBWBYRSISY & ByyKigdREAYRBESBNNG v

I NJ SAG dzyR YIFy3aSt yRSNI 2 SNY'T Sdzadzy i SNAGNGT dzy 3

Qi

5 ABS ND NB A (iLJku8WBt S8 1 Sdz3S FazZA/ B8 ¥ R Y NIBNE S WK

YAYYOG SAyYEFEtA3a SAyYyS YIlydzStt | dza3aSHENKNIAS G{ S1j d
RSNJ / 4yiiSIMNBP 5FyFOK (Fyy RAS |dzZFISYyRiYYSyS |
GA&AOK | dzZFf RSMISNDREY @ dzBRESENTIMYRENIEIA If @ 9 A yLJm+ 2 NI S A f

'CNNMBEN RS 6PAAY S vdzStfS ISTdzyRSYy 65t OKS RABHSOND dzF (i d;
Si l&ErMSaly ! NElF OKSYy FTNNJ SAyS a2t OKS Yt dzFd $wAadOKSy SN,

uNméoéyéNJ9yugX@pm@@xomB@MRwa®m$@mysxs a{ OKdzt R4 0SAY

1 dz adzOKSy Iyatlldd 6SA RSy aSiK2RSy RSNJI ¢5B® 5AS ARSYyi
thﬂéTSAuZ Pyl dZNBAOKSYRS ONFIFKNHzy Ik YSyylyAadmsS AY . SNE
gl MB 55aA3Ty- NRQY&@@@$W}AaOKS | NEF OKSy s |yl dzNBAOKSYRS

g2y ¢SAGFNEEtSy ' yi dINBAOKSYRSt ($F+alIDgewa RS& ¢55 t NRG2]

M



O deNBS LISING | Sdz3S AadGs RIFaa airsS f SAOKG KSNI SNy
GSAf Aadx RIaa aAS yAOKG AYKNNBYyaAVYESEBPEYI
¢tSada @2y RSy SGH SN 8 aS y 2 RS @

«0 SNBOKLIdzii YIy RAS ¢ 3IRNESS yasAQKK FYOAf (A OKSBY Y 2D S
¢tSaiGSy 0SaOKNTGOAISYy:T 3IAaold Sa 16SA RAIVAYIYH
fAOKSAND 1T TAIBNHayAR G222 RB| £ & ¢ SABING SHS ydRRn 12

aldl yRal ddi2dbdbIyiwo® Ay [ 6SREHEENaR2REE 6T g2yl asSy:
waS. b od B4 i SKISly RESGEHAR 6 8RR LIBAGEENG (G a2y G NBS

2 ARBOBSE HRYRSRWENIT T dzNJ a 2 RSUA & ENRESTHE OKSyNJ
[ dz¥ . SR2&1JA.SH{ddS NERP ML Sy RIE & HENR Y84 ddyil dz
G2YFGSys T2 deaNSSANBYARKERIWRIRSE € A SNHzy3 S
2 ARBAIBNI NOKASTI GNKNBYR %dzaidl yRal dzi2 Ximid Sy R
2YALRS RAzZNOK RI&d {2adSY Y2RStf{ASNBy®

VVVVV

OAVBAGSYIGAA0OKS aSiK2R30 1T NS ¢8aH-afiSAEAFEGA S
ODNDMIP 6 bali SEN) ESHMGKSE RAS YaSAXRRE] Al A 2
LI SYSYy OBMENI dzvn 35 [SSRB0@ 0 A & KS N Bk Ty dy H LIBN M
¢SaiGSy o2y B La oSNBAGaAGSt

51 PSBEGa (1 2YLX SE dzy R FAYYa'LSNWzZG/K2EER2 NN § (SR = ¢ S
AN GS3IASYy T dz SNRGSTE t Syo ARy RNSIA WS | 1086 Z Yab K NS
w¢dzNidny 6

bdzNJ 6Sy A By aFNINE 28R & S.Y2ECREBAFHIET Y. tAONRBY Ay
RAZAGNAS SAy3aSasSil iz - 2&8 a0 KA IR SINJAMIRE A & &
¢ Ssoiceeb] @2 nn& 2EJaia ol aASNByYy |dzF RSN Fdzyl G-
 YRSNBY Fdzy 1 GA2RBESySaiFaRBL A2y Sy

POKSYLft & dzy (i SNIIRSY | ylyYi &y

2 NKNBYR RSN 9y GadSKdzyd RA D2 §NIb ICRENGRIM nAtE SNISHTEy 66 S A §

f AOK(O ¢2NRSYNE Bt OKEBES BAPNBLTadzy Ay BRIy 2F8NJ 1 Sdz3 ¢9{ ¢hb!
'YGSNBRGNGT dzy3 Aad 2SR20K y20K LINE NP2 RAPINE OHNIL dzy R y 2 OK

M M



5A84S8 KIND/ARASH Zy Sdzy $A @S dzy R f SA QNG | SINESAEEGAN NS
Sa cBaARIISaasSa Tdz SyideArO1Stys AyRSY Sa SEA:
2YOAYASNI® 5AS SyisgArAO|1StidS aStK2RS az2tft Ay
St OKSa TNNJ 2SRISINRBYyDAY yI'>L diy$wdkiNy@h I G2y |
RSy ¢SOKyz2ft23AS80

9AY 6 IHIBI NBRS NI K SIRIS dedi 1> demafiy RSy Sy RYGEHING aRAT A 1 | 4 A
ol da¥SGiK2RS FTNNJI!ICSH MENVE X3S NG 9 {Sedb2 KINE (2 G @ LIA & OK
FNNIE ISYSIASYEMNIDIALISHI 6 SNRSY

¢ dzNIB ZNAIRBE A SAY S Y2 YoSWHARYW CRKESIINEaIYa & SNJ
Ffa 2SRS RSN 12Y0AYASNISY aSiK2RSy SAyl Sty ¢
waSyYya2nms

OXwi Aa ySoS
ySaasSa 2F 2y
wl 6§ KSNE GKS

GSadAy3a 2%

dalNE G2 O8X0AKSaaKIANNES (8 DK
S GSOKYyAIldzZS R2 y20 KIFI@S G22 Y
O2YO0AYSR aiNBy3adtKa 2F aSOSNIf
K 2 F

@A SHEB O] a2ttt SHSOBRRROKA 8 BY &2RSttS-1dza RSY
¢tSaiSya 1dz SAYSNI SAYySNRSydafliugiz R 2
dzy R a2RSttS az2ttSy o6Sydzil G4 &

9
w»
< o
_<

SN

T SASE I AAATASHKDBE A A A FTAO G AANEFENBES aSiK2R

T RS peadza GH- dfiR20vH dBO/KR tNW vl 85Y | Ydza G |y RYaAYHE aSOWgiAy3SS0y” 9
$SAGSNHzy ISy dzyR 5 NA @St iydaARAFANY YyaRsSa ! af

T RSNJ 2 xRBFR

T RS / kwddandbieke RS

(

‘9A3S8y S « oo SKid dayEEly y2 6 3 OSNEGKHASRANBYEIAFRY AL Sy
RFEYAG {OKSNOKSY SAYSNI ¢SO 1 yAOKG Tdz ANRGS ! dagAN]d
NBadzA GASNBY RAS 12Y0AYASNISYA | SiyN NI YS i OGN S{RBTBAI NIS

M H



54 Tdz SN NDSAGSYRS 1 aANRIYS@Alast S viRBYSR. 8¢ &
Oyl gdzNF 1 By NRSHBRUSYBNKA SRR SAMIR I ERAAOK 3§y
gAO1StASYIHNSSBY Idzi2YFGAA0K | dzal dZF NKNBy ® 51
11yydsS Sa aSays RAS D!L aStoaid -122ESRERGISY 2
RI NHzy 6§ SNI AS3aSyRSy {eaisSvya 1Tdz 6Sydzil

BAS I NDSAG 42061 JaBANIFREYCNI ISy
T YIYYYRASEATA JalSHUKRYBBERIAT & F yISHSYREEY 6 SNR
. SAGNY 3 Y $ RBERTFR 1RIBKBRBOVT BINGHAIANDF 43S 4 & K
T YI yySYtaRats | | (a2 YD RBIEYS -¢2NBRRSH »dza RBAIR A |
G2YlFd dzy R RA Sa S0 KARISNBIkdwSIAV SN 82adSYIFiAa0
aSGUKEZERR)I SAYySYy ItSMBMSATSY2MIBYKASNI 45
T 2S5t OKBzyR2 MJF OKGSAES GMNAaYBESRESNISYE & SNBD
T 2AS8S 11yySy RAS bl OKGSAtES ISKIYRKFEOG 6SNJ
T 2S5t OKS HF&FWBINBAINBISY RAZNOK RAS Y2YO0AYyl G
+2NISAf SYSRERBIRSNVY WSNRSY RdAZNODK RAS2N¥2YO0AY
RSY dzy i SNRNNOT G K
T 2S5t OKS GA2R2NIV2FA WEMISYOKY AERIFSOSNI 2NBy > 6S
SAYBFOKy 2t 2 34 SHzyd HBRKINYTI AFSHG NI KA SNI SatA NR  dz
ASWFANNI GA2y adSNERdZESH al dzFzaRSy ¢Sad L
T 2AS SANRSARERNISHIEL RIdZNDK RAS SYOBNRNYSGHS aSi
9 2AS 1IYyy RAS SNINBSAOSGS aSGK2RS fa 2SNJ

5AS T2 3SysRWRSHBEY SHVY wl K YOSS/K IRARSSIESING | NB S A i
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Haupt-Fenster:Widget

Typ = Fenster
Farbe = Grau

Beschriftung ="

Rechner"

Ok-Button:Widget

Abbrechen-Button:Widget

Typ = Button
Aktiv = Unwahr
Beschriftung = "Ok"

Typ = Button
Aktiv = Wahr
Beschriftung = "Abbrechen"
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Beschriftung Ok-Button Button
Rechner Name Name
Bestatigen Abbrechen
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4.5.1 Uberblick
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Phase 4: Tests ausfﬂﬁen

J," «iterative»

H suT sut > :
Testsequenzen :
Testsequenzen H Testsequenz starten (0) starten :

«transformation»
i . wihle Sammlung der aggregierten
Testschritte Testschritte
Lmmmee e I T EERTTRTS
s «iterative»
Testschritt -Aktion —
GUl .
scannen (2) Widget

(]
Reprasentierendes
] stabiles Widget
finden (4)

:vollstéandiger
Widget-Tree

Aktion , v
durchfith bediene !
ure ®) ren Peripherie e

représentierendes
stabiles Widget

Widget-Tree
stabilisieren (3)

n
i ; Représentiertes
% [ instabiles Widget g Warte 1s
Jldget-ree finden (5)

.représentiertes
instabiles Widget

sSuT sSuT
stoppen (7) stoppen

| 00AfyRdzfF SNDf A O]l RSNJ { dzo | | O A @RG/K GrEgS diyR 1z BIOKNEYLINE R
dzy RSNB Yy AN yrBdz KA Y G SNI S30 aa FRE RS voidkanii | yRGSAE S
GBS 1 Fyyld &AYR dzyR KASNI ydzNJ 6 A SRSNISNBSY RS
| 00AfyREZA AG SAYSY «06SNDT A Odzy RN oSNNI aRAKSS y{LaN@ IR|d] Al
t KlmoSSada ladzgr RNBENSY G0 RAS %dzal YYSYKNy3IS 1 6Aa



6SNRSy | ffS 3I3S3SobSByz ¢Sai
a0aSIihnaadK IBKER NEiS&a DK Y A B dzid 2°

—

<
P
>
(j))
(j))
L.
A
QX
(@p])

A

(@p))
L
>
(j))
(j'))
P
o
L34
w

c

<,

y

l dz24 2SRSNJ ¢SaiaASjRISEBERT 8 A WR-SEYNAFIKI yvBZS NA ¢
SARRS D! LXdaRE Kt @2ff aGNYRAISY oO6mNBS S fa
RSNJ DN¥AT 4S8y omoddizapR® dspdsK yiddi 16 SRASYSY RS 2 A
a0l oAt SYNBS RESHIdzOKG o6n0 dzyR RIFNNoSNJ RIFa 1 dz
{'¢ SNXYAGGSE Ol O6ROOYSYRRS?2 ARANMH S ARIRIDBBAIAEE S
D!'L SNNANRSRAS | dzal dZFNKNBYRS | 1 (RMXByS. 8RNI dz7
YA RBENI t SNALIKSNAS aAYdzZ ASNI 6ANROD

bl OKRSY FffS {OKNAGGS SrMNREYES a6iAaNRj diSlyd {Rd
6TV PREVIBEKF NKNBY | ffSNJ ¢Sa0aSljdzsSyT Sy SyRSG R
Ly RSy F2f3SyRSy ! vy iySSNndSayzod K yim (G0 S0yl yi 6 $BaesiVe | R
f Ndzi SNI ®

Q)¢
[N
(@]}

462 {dzoFt {1 OAGAGNG awSLINNaSYGASNBYRSa

«transformation»
wahle das Kindobjekt vom Typ
Widget

‘Widget

Testschritt Reprasentierendes

stabiles Widget
finden

rreprasentierendes
stabiles Widget

:stabiler Werte-
Widget-Tree

| 00 AfyRUzK BrelSS &4 G &  load@BA ENIKNBY SA G NG awSLINNASYiASNBYyRSa
5A{Sdzo I T GADBAGNG oawSLINNaSY i AGSINBDYORASE §RidayYIA ¥ Vi1 S &
RF4d 2AR3ISG IdzA RSY | dzAT dZFNKNBY RSy ¢SaiaOKN
a0FoAf SYA RABNEISS RSa  15dz%S yRSHdzy{REFdE RIRITS (I ¢

At

®5AS bdzZYYSNY Ay RASASY 600 &yRidhbIEEN I BIKEty i aRIO(KSAﬁzT
I d RS

S
RSNJ bdzY YSNA S NYzy 3 z2 SAYSY FTNNKSNBY ! 0aOKyAdldG oAS

MH O



A 6 SGT G taOKR TTIN NI STAISTSWIRS v{ o

RIS asKINy & (N IP&y O IRISHNY D SHNBEFRB G Sy

A A
AA00 Sa& OASNI gSaSYyISCACQRKFSY/ BB ORESYESsRKE ORE Y

A~ ~

1) +SNBEf SAOKS | ﬂ-toéwemméwﬁékﬁmémaryé

2) *SNHf SAOKS FffS 9A3SYy2AKRTBNSY dofyRRIAASNEX NeM &
0SNRSY RAS laaz2fPAASNILSY adroxféy L54&

3) +tSNEHft SAOKS IffS 9A3ISYyaORBSGEY dzy R NB] dzNB A
4) +tSNHf SAOKS tfS 9A3ISRAORESUSY dafzREIOBSBIR 6z83 £

SNRSY RAS aa21 AASNISy adGlroAfSy L5a&ao

c

SNJ ! NDSAG G6ANR I dza & OKfYA Salt MBY/K3 &{(iiSNA-=( S

LYy RASa
K 'Y FSKfSNIYFNEftATaldSy Aaido

I dzO

4.6.2.1Beispiel

O A fpRAEfyFAal SA TG SAYy . SAaWNSES FANI GBAS/YS vy 2AKR 35
R3IS{G 3SadzOKG ¢ SNRSydz 3023 R&BNVIERB (. SAFSIRSESHRBH
NRGOSByRBMEB SISt Gdy | hBF2ARA TS SARS

AL A M oA

a OK
RSY RAS 3t SAOKS a-udiz@aaﬁass&zwmm@fsaBEWRRRSC
Asy

- < e N
N o O > o

Ok-Button

Name O Beschriftung O

| 0OoAfyRIZEAALIASE SAySa 1 dz 6SRASYY $\SrdiE &KISR RS oA SANTIS A%

U5Aa80 1 6AfS L5 SAySa 2ARISHA NBLNNASYNESHE B&EY KBARGI o
1dzNEA D A RISEE S NINNA (NS KBNS ISE D | 5 {iAaD RENSIS
ail oA foAEI SINBydsa OKy A G G

MH N



4.6.3 { dzo I 1 (i Regraséniieites instabiles Widget findén

reprasentierendes
stabiles Widget
Reprasentiertes ) - -
instabiles Widget -reprasentiertes
J instabiles Widget
finden
:vollstédndiger -

Widget-Tree

| 00 A (RMIZIC BrEoSS & G & Fad4a e IK NBWSA ANINNGS yoii A SNII S8 Adyaidl oAt Sa

5 A{Sdzo I 1 GViSANNINNEIS yoii A SNIi Sa Ayadia e X ($edzy2A Y Sid A
RINGS LINNA Sy (A 8 NRAFHR 208D A KIS LINNGE By S8I5ESY S v

@ftaiNyRMNGES B ARIBdry RASBUISad2 BBRIB y RSREmt2A R3S
FTSYRSY QHCHFANR FTNNI F2f 3SYRS {dzol {GABAGNGSY

4.6.3.1Beispiel

| 00AfGRWAZ AIG o0SAALIASE KIFa { 88V | dWASRANIBIS ydim$S NG
Ayaidl oAf SAaSNAYRIISIIS tFA yoREIWRSY 11 Yy (i So

Ok-Button
Koordinaten Farbe Aktiv Beschriftung Name
(15, 50) Grau Unwahr Ok Bestatigen

looAfdRMzg MaLIASE SAySa 1dz b8RABRESYREY WHAzRISOEEZSYA

MH P



464 {dzol TOAGAGNG a! 10A2Y RAINDKFNKNBY d

«transformation»
wihle das Kindobjekt vom Typ
Widget

Testschritt

— E Warte 1s
bediene
Peripherie

00 AfRMzZK BralSS 3 G &4 lad@A ENIKNBYSA G NG a! {GA2Yy RdIzZNOKFNK

Aktion
durchfiihren

reprasentiertes
instabiles Widget

LYdzol {1 GABAGNG obP@bd DK (qRIMBRTFRKESE Y G il A € I dza |
I dza1 dZFNKNBYRSY ¢SA0GAO0OKNAGG | dzF RBNOSPIRERYSY
t SNALIKSNAS aAYdzZ ASNI 6SNRSy®

51 azNGRE 1 G4 2lyOK O S0 { ShicSy AKNB SyidaLINBEOKSYyRSY
f SAHG5ASAS 9Ay3ALo6SY 6SNRSY REYY |dzF RSNIJI t SNA LJ
bl OK 'BZE¥YNKNBY RSNJ '1dA2Y GANR 1dzNI 3ISsF NIS
dzy R ! dzZF ol dzSy RSNJ ySdzSy D! L Tdz 3S6Sy o

5A5aS {doad (RDANBIIBELEFPBOKD 5AS {2YLIMSIESNE (¢
T dzy3 6ANROACQNPEBHEOKNMA SOSY

4.6.4.1Beispiel
LA0 0SAALIASUZERYSH BRAARBoEA YYSY YAGrfRBNIa! {GA2Y
3SoXSYRIFYY 6ANR RAS '10A2Yy YEfAO] AvaRASs | 5SA

| SNBf A3 REBNIPSY ydzy | fta2 RAS T2t 3SyRSy 16SA 9

f a2dzaS526y O0SA YR22NRAYIGS o6mpZI pnbo
f a2d2al¥SA Y22NRMY I GS ompI pno

9a RENWNEYy | f@R Sk 220QdE WzFdzIRISZYY hRSNJ D! L RdzNOK 3 &



465 {dzo {1 GAGAGNG of ! ¢ AG2LIIISYad

__________

E «iterativey | SuT
. ; stoppen
. :Testschritte SuT PP
Testsequenz
B stoppen
:“ : 1 % o %©
«transformation» N - Y
wahle Sammlung . - beende nachdem alle
der aggregierten fuhre alle Testschritte Testsequenzen
Testschritte einer Testsequenz aus durchlauen wurden

| 00 A (VUK BRSS 4 (G & [GdBENIKNBYSA NG o{ ! ¢ ad2LIISYd

5A{Sdz0 I 1 G A OA G N {0 Tt{ovo &k (PGUAAIIER b 84 BRI BGinS ¢S&

S SAYSNI ¢SadaSl dzSy 1{ dzodzd HXTPNRAIPE(G9 HzZRRYSY ® 5 A !
RAS y NGKSHjidSS yeiS alidza ISTNKNI 6 SNRSy o

5A{Sdzo I { G A BAGNKR adi{ 1@ yd B2INMNEYWEt f SAYFINAKD 5A S
aSaT dzy3 6 ANR P LODIBHNI KAINR S 00SyOIK y A G G

4.6.5.1Beispiel

5SN] 2 A¢IR2EGKESYNBOKYSNI g ANRG IFTEROKI 2 BEOKR Slagy R A
AOKGOL N3

4.6.6 Zusammenfassung von Phase 4

t KImoSSaida lagza@ANKNIRAS{ tBARTFEN dz8YR yFSy By RSNJ RN
FNRRWS a S lideda DK | dzF RSY FHNNI 2 SdRaSty 5¢-Safms OKNR (
a0lyyild dzyR RAS &ALISTATFTATASNILSY ' {GA2¢8y | dA
SAYSNI ¢S@XNINFEIjRASY¥T{' ¢ 2SsSAta 3ISadkNILSGHI dzyR
GANR FdzfF ¢SAt S t KEnioS i SIMKANRNN DY &S BRHST FHWS ¢ Sa
j dzSy 1T Sy AY 5S4 At | dzaaSTNKNI 6SNRSy> gdzNRS

bl OBKSYRSY RASESNI t KFasS SyRSG SAy ¢8adGieltdz



47 %dzAl YYSY Tl aadzy3d DSal yvYdilz2yl SLI

LY RASASY | 0aO0OKYAU(G SdzWBER2VRIERI I YREBE A ZEXLE LG
2 ABRBNBSE dzyR RA S S/GHKIBRABNE kdw S Ay ENI y SBSty a SiK?2
FNKNI® 5F06SA ¢gdzNRSYy az2RSt{S @2NBSaby®it 6> ¢S
KSNY dzyR RI & +#SNKI f vyl AdYOKR A S8 B §/#8Srit 2§ 1S ¢z
NASNBY® ! dzi SNRSY ¢6dzNRS 3IST SAIT&ES| dB5FSB/egzf RSY
NASNI 6SNRSY (1yySys 6StOKS RIFylFIOK ¥dzi2Yl GA:
ySyo

MHY



5. 'vYaSial dzy 3

Ly ! 0o@@GKzaBRISIAY Y2yi SHIESHEBNKNBY D2NBSaAGSE
) & @2Y | dSTRyuSKSWSYS Wa2S/NJI NG ASSz3ad2y R fidlySR ¢ S
BySoFINDAA [ dzNJ | dZAZNKHNBH OKEE 3 ORABR o G @

A A

5A54S5Sa4 +SNFI KNBY 6 dz2NRE KNP w2 K&¥ISVa R SEBING S W
SydadlyRSy§y yy¥ySNIIySdg2 YLI S G SN %e (afSdpadzSgd ¥ !
oAda Tdzy Fdzi2YFGAa0OKSy 1 04LIASESYy ISYSNRARSNIS
RASASNI I NDBSAG 6dzNRSYy yaO&iREat S2pB8LIAEE a2
YdzY . SAALIASE GdzNRS | dzFY tRAO] 4. 2MRISNR f/ dyS30 | D2VE -
¢ NBSIATY A ISNISBIKASEMRINY NIG RAS !'vYaSidildzy3as dzy
RSa Y2yT1SLIiSa 1Tdz 1 SA3Syo

[a=tN

51 CSI (dz2NB a

I dzOK . I dzSINZBGEF S{+RAMEORBS YSY G ASNBY SAy 2 SNJ T Sdz3
{ealdSYd DI LKSAG P LKNI 2SN T SdiT aaiSS t G KESn 7 202CGKS
NBE L YLWiSo2DFuwsS iy

T Cdzy 1 G0A2YyASNI DI @z ¢St OKY PRYA RSNY WRESHRBRB 6 a4 ! t
T {!'¢a YNaasSy yAOK(O AYyalGNHzYSYyGASNI 6SNRSy®
REW

9 NI I dzo { VSdzil ARG TEYA SNByY ¢

3.

T 9NJ SeA&EBaSYdz§yVySy 3ISAaLISAOKSNI dzyR 6A SRSN.
l yYRSNE Ffa D!L¢SaG o0ASGSE dzyaSNI 2SNJ 1T Sdza3 ¥+
T D! L ¢SxmLISTARIGE A & A SNJia dlater G dadrO K& Ad Gfhota dad Ny
38 ¢Saiy SHAEYRE SRREBRSHS dzy o SRAYyIG t MBIt Aad
FTNKNBYRS& bdzil SN®S NKS K i SR NRizWEH@GSHMENID] dz T
LY SYSiywayi 2Nz {6 5y AWNSRTFCSAKSY I A SNI ISKG

MH g



0§SaGSy> 206 1&WIBNPBISNFNFNRENYR dzy R RIFa {!' ¢
%g SO\

SO SNFNEfdo

T LY +SNHf SAOK 1Tdz D! L¢SaKiRaEdzZaiz REX $ NIR Sty DS NE
¢ Saias @Aty W il

T 'YyRSNE tfa D!L¢SAl dafry &6 SWBR RBINI & & dryi $8TIG A & KIKIS
g2t t SNJI ¢SadaSljdsSyi Sy o

| dzOK aSY®ESSOabEABKYE AOK sAESRASASYIAINBYS i

[ dzy Y2RSft f o¢ %& BB INRIf2AIRII AR E¥ A SYF GAaOKS
a2 RSt { dpySRHy ®EAGHAE BNKNIH SYSYGASNI ® 2 NKNBYR a$
{! ¢ADIYA (B8 BERAG2 ¢ HMNRYIKEINIATIRSY t ANNES Yy 093t o |
M®E ydziT i RAS&S | NDbSA (e NBERG AR MAeR &®@ N BY T
5FYAG AYLX SYSYGASNI RASaAS OURFSANEPRBASOI &858 M5
¢ SaSiivk 2 RSy @

52 9AY 3l 6SRIGSY

5.2.1 Capture

'Y ¢SaiaSljdzsSyl Sy | dzFl dzy SKYSyYy 4 SINRBKIMSSH yA IS
o F LIBdNSE dpo RIE | dzi2YI 6AAO0OKYTB8ABISNIRSY ooy aJAS & ¢
5

IARY T FNKND I NBY {! ¢ GSYIUAEIILUCRWKJS@?\S FHFGS
GNASEASRANNSYSI dzyR RAS 1 dASKI NAIS D!'L GAl

U)) U’J)

2 SAGSNKAY 6SNRSY RAS | dzFl1 dzy SKYSYRSyYy nbdzil SNB
0SAO0OKNASOSYS DSalyYid12y1SLIG SNXI 3t AOKG RAS =+
al g#aA 01 a dzyyRi GK faNiTILzEi B2 St KK Y &S RIA ! ND S A

SydaidlryRSYy Aaildz 0SaOoKINNGQa WADKRDINSINGZd ® | dzF
5.2.2 Testausflihrung

LY ¢SaGasSldyfl $y FHdzkR YIANWVMSB OK VLA AR KNB Y ST dzy 1 |
@. | +2REINIBt TR T dzNJ | dz® F N SNIDI Ty YW SA (IBINER/ 0LSYER2 N |



I dzY %dzNNO| a® y13$ya SR Faa NdlSIER &y SISARNGSY R Yy =
gAS DORZY /- NEIGBBOKNN @ EpROMBAEME ] ¢ ISAGI NI SGE  d:
3Sa0lyyl 6SNRSy®

YdzNJ | dzi 2 YF G§A&aO0KSY . SRHAWGZOR VRAK BRI MISHKSERIF B
A2y RSNY RASRABLUSYE RAS aOKz2y | dza RSYy @2 NKSN

53 L YLJ SYiSayziy

5ASNI ND SAGSINRI | B aLdyy SFINgNEZA YILIE SY Sy F AN NI A 8zy RS N
TNN | fPAFAPRRSE NI S o abaeda (F-BAYSa'S YNRA)S OG YNSEAD K A S F
SEAAGA SNEBYIBYS! KNI YS62N)] & clry BRSNDESNBE KRB Ew
A% SA&alGdzy3a RSNILKALE NS YESRAE S5 (ISHBFRS Y a SJdard dzy 3
SNJ ! f I20NORBIORY R f 2 IASY 50 REINJKWSY RS ¢SOKWRE 2 T A
RSY > dzY RAS! ma®BOuh2dRiBd S NdEaA N f A OKSy @

5.3.1 Uberblick

A Aw

LY wlk KYSyYy FTNNKSNBNI INNIpS Aadl Syl yeSdNR & & By & .S O
It £t ASYSAYS { G-NYAF AR 3TN NSRRI SN b5 B IS Mo 8
CNJ} YS& A W0MOW fdRiblzgzd 3 SREEBA CNI YSH2N] ¢BABR AY
CNJ Y S3 & Wilyo

40

LY !'oaokiyiRi oSNBAGA 12y1 SLIidzSttS DNByIT SwiBdzFasSi SA 3
I NI S G0N B OKE SOKNREZRSVFARFBF (i B y RSy S L dAOKS Y 8aF G+ G A
R3aS D!L& ly3as®ssl yRi 6SNRSY

M5AS LYLW QYFWE S 4 dmNSINE RNMNESo a4 a0SYS dSMNBROMIBEENT9 NBEINR
NHzy NBdz SNRAY 3a ANI WNBRNBH OR & RS REINI AIYVKINKI SKdzy3 RASaS
RSNJ 6SYIl GdA3iSy . A6tA20GKSTSY ydzNJ '-FNN:J”Z]\)/RQﬂa YAd 3SS

6 dz2NRS I dzOK RAS . AKdltGALAAGYK« SO ARSI IEBAASIRSBIEIND FTFIS y (1 £ A OK (G =
&A0K dzd! & FNNJ RAS ONBSAGSNHzy3 | dzF 1T dzaNGT £ AOKS . SGNAR

PROGLIYK K 66 Gal § NS 2 Y«



https://code.google.com/p/jnativehook/
http://www.berner-mattner.com/

TESTONA + FSM

/—-ﬂ Ant Colony

A2 A

A A
GUMo d € Test Fra Tet seq \

3
uen

T

Selenium

WPFRIF

SWT-IF

get

| 00ATHRVIF-BHNI YS62N] TFTNNESE G ISHBSDFEH»DOH LD bl YNMo 8

5AS SNI ND SAMISNESS aASYULBE2SRYSS y (i A YNIBE QR VS B2diA S RA S
yNaly RAXSES8MYYSSE2N] 6ANR T dSNEG RlIa {8§mt odzyi$
a0lyyiz 4SSt OKSN TF8SQKWEAYSIHIISH £BA $ ABESNGA & § ©

RAS LYT2NNIGA2YSY NOSNI RAD2 RSfLE ABSIAEEYy Sval[l f f
fAYy1a 3INIdz 03ISo0AEtRSI0D =I2RSEEA AR SIANF yIaRFIZ2ING
LYF2NXYIFGA2y Sy Ay SAYySyralEsSy 8 8% ORESE FHENB Sy SN
RSG 6SNRSY (lyy ¢63yc¢htyZoSIWE Y acC3I§dA toeSEmd 5AS5a
NA S NS jCRSIM B y! RI LIG SNI | & & &N SIS NEISFIL I RIATISY S,
G§SOKy2f 23ASdzyl 6 KNys3 AR C 2NBYO Kk ik @S Iibap LR SiNd @
'n RIFFNNI T dzad & BY BRI RRAE A $ daiS dif NKNB y &

NI SNK2FTFiS¢ Sainll¥sS/s 2mA $asSaaid Saz RAS OSNAEOK
SAOKG | dzA G dzaOKol NI T dz YIFI OKSyd {2 DIyYwiS Yy
ASaSNABASNDSAHSE SAYSNI G2NKSNAISY | NDSAG | dza
I RI LIM&NRIBSNY RSN 6 SNRSy @

— o
(0p))

¢

BKESYANNIt S ab QY d8A4I0[ b §F RES Z56 Oy did R
AASNISY 5FNRGSEfdzyd @2y KASNI NOKA

43 1A B AT

al a
aSNA I a OK & { NHz| G dzNR



5AS Ay n@m2aNBSEAlISH f &G aSUiK2RS TFTN3IG 53808 3Idzi
LI SYSYRIAISNINIS! M QIKNR HSISR LG BNS | § OKINRIGES H dzi
dzas®a +SNKIFIfGSYy dzyR RAS Cdzy1dAz2ylfA8aNG RAS
RSftf{S o0SNBAGA 0S ammKINASIAGSSYS NI @ Fof add Ky & QK yoASiado |
{ 0 NP GRA Sa SRW S RIALYIBNEdry R Dfy8RB SSyESy dzi T 88y dzy R
0Say2 RSLE BYEBDYSY

YdzNJ 9 A VRER(G (dByNTFF I KINGBY NI BSOS SHESEARBy va i{ 2 Y dz
0 Slydzy . §A8%t9A Stdzili2yaz aSyNa dzy R dbrA lyiSuaS DJ 3N
¢CSHaNR2S1TGS Fyl dzf SFIWe Sdrw RSy a/iilh INGENS 2 RSNJ ¢
¢ SlazE FNKNHzy 3 ' dzISYBS NI SWI F2 N dad W SAIK G YRIzaNHE $a
{ G SdzSNIINRT Saa 1 dzNJ p 6 ¥ faii25EaiR § & A &8I f dz8 NR 8z ©

5.3.2 Die Modelimplementationen

5AS LYLJM 880 HRyRSG NoSNBASISYR G2NKIYyRSyS ¢
CNJ} YS62N) azx 6St CGHFAI bKNFIARSP S$2BSYSE m SNBA
3S 1 dzZfF3+0S RENBY YEASYRBYSGEaS az2RSttS AYySAyl
12YLI GA0SthTilz FrNBKEREt S 3R KiyS LIb R DRSEATH (102
Sy az2BKINBHNB I VNRSOEY (6 St OKS Ay RASF&Y dzyR
RSY NIWaASOKYAGGHISY 3ISYl dzSNJ SNI Ndzi SNI 6SNRSy o

5.3.2.1GUIModell, CaptureSequenzen undestsequengn

~n A

5Fa (GSOKy2f 23A-88480 kdxyyRa AREASS (DY & 1 -88Sy1 BAFAS] | diSia2
RS & -aNSlavisS @2 MIBa, o0 S NB ALIBA AIFA{ I -G diiRryES8E YARDLA MITY=S

bl almoBL FEIE IYISY2HUENVRSY AY wlMIBRBFSRESEHSNG Sy R!
dzy R | yE2LIgaddNIRS A Y wl KYSY RAS&ASNI ! NDBHK UG R 2
12y1T SLIG Tdz @2t 6SNIAISY Yl aasSy TFNNISw#mdza Ny
NAEOKS 9A3aSyaolOKIFiSy -9iASNESRSINIEND S {ARRB T WRE
a2 Rdzf I NAGNG SNKI Kz -drB SasS AdnyLB S drd S IA I8 4 12 dr(iR2
a0KASRSYSYy 5FGSASy 1Tdz LSNAAAGASNByYy ®



5AS {1 AST AFA I ARRPt REAO0OPBADKNBAGGH aA@RSH tRIA |
6! 0& OKyEdBIMA y | f dzath NISE 6284 RIIBAIK -R31BdzS yHTLIydzNE! 6 & OK
noodH 2002 KE-EHAYSUYV2 M -4 Y RABA SA GO D 5ASEAF MOSNB AN
YSyaaSodzy3 A&l SEaF Y &ESNF MNKHNEMEN O | zFSRKNByY = A
YySy {SljdzSyiT Sy ydzNJ SAYyS dzy i SNBBRARY B8 w84if S
D!-42RSffa FyaSaSKSy gd2NRSy o

5AS aGJABIBT AFA | LAY YREANJ ¢S a8y G A LINA OKG AY 2 ¢
SNF2NRSNI AOKSH( &8 RES W F NG noRnOKY BRI BA S dzS y 1
SEAAGASNBYA RaAZRGIf 1S RASINKE ILBEA WS- a&AFX] |
aSiK2RS dzaiRISRAGIBICKBIFIASYTAL I CN2YSHENE ®a

5AS {LISTATFA|IIGL2NBYGTASDEBYAYSSFIAYATRZ2Y 0 @21
1Sy RSNJ d&¥RSSBMEEIaRRSt f CRADKSYWNBOKY SNES KI06S
cal C2NXIF{id 5ASaS 122YMEESY &2 RS {OXKENI Y y2$\f A

'Y LINPANF YYFGAAOK | dgF 1T RAY | o/ 3N Ff. {6 IWNREND S ANISK A
dzNB T2 N &8 NB S ¥ R B E3GH 6ANYIRINSE B dz8REA ESNBAY YI £ A 3

RSYy a®BRBATFA W @HSYf NS BEAHE daz Syldavt yREFHyYy W
GSNRSY 06Sydziil G dzY RA S3la®2fRSE S y& | 1026y yal[ldizif A RN
2RSNJ a A58 AS/A Sya [l dz aLISA OKSNY o

5.3.2.2Abstrahiertes GUModell

-4

511 &0 N} KASNRSE D3 MKkyb®ONL SY RSG IS NBREK At SSRES v it S
RSYSy SAyA3aS ao0oKz2y QORWRENRSKYE &l 6lSEYVE BNEANSNR!
g dZNRSY @

YEFaaAFA{FGA2Yy a0l dzYy

YELFAAATFA|lIGAZYy @8 NEVFBRRIED oSN

9AY a2RSff RSa
AW Py I 828Ry 02N 5AS SWRISYa AYFIAND I

OYNJzva 8 f A S



AYYSNKFt o @Syl ¢ MENERDARDIGK S& 38y I dReSHNU y IS FLAYALX F
1FGA2YEa0NdzYS @I B AARNR  Ldxy1Ldf SSNNS/YRIS NIi yRSINSD RA S & S

Ydza G | yRal dzi 2 YI @
CNNJ RSy %dza il yRa | ddd2NE GSHS BER & A BRYBREBSY RNE A

51 & -a2 RSt | dANIRSYS ABIAD p @a@K Wiyl oy A /K HE2ND K 2 =
YAOKGKASKIZADKY ROK Gl 2 W (5SS 41506 oNBIARDISES yS Alyded DK
D!-a2 RSt 6 Ohidom odBEROKY X BIf dz28F T SE OR @BE @ Hzo

Y2RStf ASNBY X 2SR2O0OK yai20KSIf {T NANG 5Rb @ & 0 655 @ KNyF AR (

¢9{¢hb! SYyiKNfd SAYy 6SAGSNBaSHBSA AN EI SA
OYN)P®&®MBEBRSASE az2RStt 1Fyy 1T 61N hNIK23aylf A
R2OK SAYyA3AS bl OKGSATtSP {2 KI oSy &SN YR DI dz
Y aBSWRBNGNVEDY | dzf BRF RABREISE RS& Yt dzama A TA]
NNO]l @ %dzA i NY RS ¢ SNRSyY fIHfa3a SoyY fdzyaRi AW\ A ZiyASYY a9
FALIFIGA2YSY Y2RSEfASNI® ! dzOK F-XN} Z8Byadnh ( A B i
aSy SINRSY ¢NIYaAGA2Y Y2 RAFNIUSA Yy SESt OKBNEY JY )
hLISNI GA2YSY S AYGOSNLINBGASNI dadR0a Yy R/ELadd 24 YSENT!
11 YyySy oSNBAGA INFFAAOK NBLINNASYGASNIT ¢ SNR
OKAAOKS 90SyS 3t SAO0OKI SAGEEP®A Bd RRBI &4d%yiR YA
AYyGSaANRSNI &AySR S¢zy R YRE Sn@REXNI ¢ 855/ (CaN3 jSdxdizy T3
6t KIaS o2 WaEE ¢dFoROBELSYI a2RSEt I NDSNuaSys ¢
sSYyRS(®

MO p



l default337 I

y&% Klasse 1 (25) Klasse 3 (35)
Klasse 1 Klasse 2 Klasse 3
| Klasse 2 (30)

| Klassifikation B |

Klasse 4 Klasse 5

| 00AfdRWiz§ B¢chb! & a2RStf FTNN %dzadl yRal dzi2YImiSy Aad Sy-:
12LIISt G %dzadNYyRS aAyR YflaaSys wS3aIAaz2ySy &aiAyR Yil aa
{GNRAY3I IFSAaLISAOKSNI @ 5 NB Sa-(GaSH Af A M AGNEFEzyRRIISAGY S/ dENT S A Y S

NI NDISHYEEA NBRAFEYSYy (S @2y aYilFdaAFTA{IGAZ2Y 1daova

I dzOK RI & RWAALINNASHIIBSINENG K2 DR Y EORGY Heblz® 11 NR A
YIEGdBy 6 #NRS KYSy RAEFAINION 8D 8 A ldzy R &2 it 9ORA S { «
¢thbh&8RStt NOSNBAYRBY ©S By T IROMRMNRSONINIRS Yy Y2dza
G2YFGSy SWHHDMNEREzy IA SaSa a20RIOMOAGHNSR S 2REE f A
CNI YSHEAMIT A FAT ASNI & -vEASKI deSENIES FESMA Y G4l yRS
WHDE I aaSy 6SNRSYy o0Sydzil 43 dzy RAS AaR RBIEGIS 1 d
YtlaaSy 11 yySy | dzOK 23Sy dzid Hit $ASIR Siydz  tdeYR Sy2 RBR
-ablUGSASY 1Tdz aLISAOKSNY @

5AS AN FAAO0KS 5 ARSSE & dZF B NR R 8oy RINBIINBWAS B daFdzNR
LIKRAYXLIE SYJ i AINIyd RSNI {2 YLX S G Sh mgaee /i yf RE INdzid 2 )
dzy RA SN} NDKAST RSY . Sydzil SNJ R NBSadSlofnd dzy R ¢
OAf Rodey®ENJ | yGSNBROKSARdAzy3ad @2y RSy 0SARSY | yYRSN
RSt t AY C20NIShREBHIAI Iy dREHKSAFI 2/ W1ib

YROGLIYKK G 66 DSOf ALJASOP2NEK INI LIKA G A K

MO C


http://www.eclipse.org/graphiti/

E FSM

fsmElements | 0.* : H StringToObjectMap
O FsmElement | 2% o key : EString

0.* = value : ElavaObject

& Region
E Transition 0.* target d State gESt :
- =] N
= label : EString | enteringTransitions 1 0.* superRegion name : Lotring
0% substates 0.1
- source
leaving Transiti 1
eavingTransitions T regions |17
H InitialState H FinalState H ChoicelunctionState H NormalState 1
= name : EString vsuperstate
E DeepHistoryState 2 ShallowHistoryState E ForkloinState

| 00AfdREZ BB SYRSGSa aSilY2RStf TFTNNJ RAS 2NIK232yLFfSy.
{

< Palette [

s Select

L+ Marquee

= Connections 0
State A o
region1 region2 =» Transition
| State Ala | [ State A2a | & Objects o

a‘SS =
{765, State
( ) § >505

|State A1b| [State AZb | i..iRegion

-)I:forkfjoin
@final state
t237 (H) shallow history
State B state
deep history state
t143

. initial state
<> choice / junction

0 B Ai @ ND RISRZA S BERE B R VB SY 6 dz

! 00AfdRvEz$ B) DN} LIKA & OK S
SNBYR I dzFf DNJ} LIKAGA AYLI SYSYy(dASNI@

ol a



hNGK232y ¢ S68&A RIS

CNNJ RIF & I 0 &{®NISKA S NAIASNRD ISR RSN 2 INGI K 2SRy I £ Sy 2
¢NBESa 0 Jhidm oYK IR B ©

YilI33aAaDKBKDIAWKESNE S22 ARBABY -a8RBiia-REY DSHI
CN)} YSg2N]l & AYLI SYMYNRBS @ ¢ dzNR B S BEANGRINIESS LI S Y
dzY | dzOK-¢REKHBEGNBY Y2RSt tIAISIRBYdza &di S| | §ayyS yapS 450 ¢
GSLi) KAYT dzZASTFNIG o INRPIYS RAS +SNDBAYRdzy3Ia

9AYSY 12YLX SGGOSY -eNBE2 IDBIE OKB N2 & BESHBS K NB NB
Cl 1 02NBy toaS aSiASKIysS Y OKBxS SFEENIY A R Bd fy\N STNNBNI
RASAS ! NDSAG YyAOKGO ylGA3Id {GFIGGRS&aaSYy 6SNRSY
3SSA Iy Sdoiseyon Wt GASKE £ GSy @

5.3.3 Adapter Al

5 SINRI LIG EMS ! GRI-STIBNNI v (0 ¢ 2RSIyE A/OKINRENR & 30 [S yS NJY |

dzy R FRIAYS A0 St AS®ABEAIaDY S ydab& YK y 2 foR N KSSHA |
a2RStf 1T dzoa NS PARKNEINI yAOKG AYLIE SYSYGWNBNI dzyR
0SAG SNARGYIfA3 SylusAaoOolStio

9AY «0SNBtAO]l RSN @92y ! RI diyRNJa2RSPEBHBI SERS RS
Rdzywd dz aSKSyd® 5SiGFAfEASNGS . SaOKN 3



Test-Framewo r@

GUI-Modell

(XSD / XML)
von JAXB
generiertes FRUIT-
Java Interface GUI-Modell

{I Funktioniert aub
FRUIT- mehreren
Framework Betriebssystemen
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Definiert Modell flr:

- Klassifinkationsb&ume

- Zustandsautomaten zur
Testsequenz-Generierung

' Graphiti E

Diagram Editor
TESTONA E %Features
Zustands- Klassifikations- '
automate béume Grap hiti- {l

< ; Zustandsautomat

N N (Editor)

‘
Al o,
i r

Adapter A2 {I -----------------------

. EMF Zustands
von JAXB | automaten

generiertes '
Java Interfac

ﬁst-FrameworlE Graphiti- E

GUI-Modell Zustandsautomat
(XSD / XML) (EMF Modell)

Definiert Modell fiir: '
- (nicht-abstrahiertes)

GUI-Modell Definiert Modell flr
- Capture-Sequenzen orthogonalen, hierarchischen
Zustandsautomat

- (orthogonale) Widget-Trees

| 00 AfVMRMAYOISND £ A O1 RSIMDSHEBRES § Ry LIGBSNI A 2 KS1 Sy dzy R a:
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Test-Framework E orthogonale
GUI-Modell Widget Trees
(XSD/ XML) ,
Testmatrix
E ——O< -] E Testsequenzen Test-FrarreworkE
TESTONA =1, | Adapter A3 = [ >0— Testsequenzen
. <" . . (XSD / XML)
Klassfikations- :
baume
. . " AN E Transformiert die Testfélle in
Generiert die Testfalle ' GUI-Test-Sequenzen
(Testmatrix) (Eingaben + Widgets)
Graphiti E 5 Nutzeraktionen /
Zustandsautomat Trigger
(EMF Modell)
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Test-Framework E
Testsequenzen
(XSD/ XML)

& Testsequenzen

stabiles ~ O<--------oomoemomood Adapter A4 E
GUI-Modell

' GUI Manipulation
(SUT starten +
Aktionen ausfiihren)
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FRUIT- Framelmrk
GUI-Modell
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SUT/ GUI E
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Select the SUT

Select the path to the file which starts the GUI which shall be tested

choose the SUT execution file:

CAWindows\System32\calc.exe ﬂ
choose the time the SUT needs to start (in seconds). This time passes between SUT start and the first scan of the SUT.
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Create TESTONA Diagram
Specify file name for new TESTOMA, file,

Files
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Statistik / wechsle zu Statistik-Modus

Rechner
T
Main ' Ansichi-Mend
1
'
: geschlossen Ansicht geoffnet
Standard-Modi LEEESA > WEETEIT - ! A Arbeitsblatter (Benutzer Aktion) /
andard-Modus .
Wissenschafts-Modus L Modus : errEn ster (System Event)
E_ wechsle zu Statistik- ! Verlauf / schalte Verlauf um
'
TEENTEE Modus I N Einheitenumrechnung/ wechsle zu Einheitenumrechnung
k. wechsle zu Prc : "——— Datumsberechnung / wechsle zu Datumsberechnung
Programmierer-Modus Modus 1 N— Wissenschaftlich / wechsle zu Wissenschafts-bodus
'
1
1

)
schalte Verlauf um || Ctrl + H Verlauf-Ansicht
(Standard-Modus)
)
echsle zu (]
Eaa=nan »| Einheitenumrechnung P e
1 Arbeitsblatter-Ment
echsle zu o 0
Datumsberechnung DA R T 1
—

1
1 Arbeitsblatter (System Event)
wechsle zu (]
Hypothek Hypothek 1
] Hypothek / verberge Ansicht-Ment: wechlse zu Hypothek
Fa:ﬁzﬁ:;ﬂg ’[ Fahrzeugleasing Fahrzeugleasing / verberge Ansicht-Menu; wechlse zu Fahrzeugleasing
! Ki offverbrauch / verberge Ansicht-Menu; wechlse zu Kraftstoffverbrauch

wechsle zu
Kraftstoffverbrauch PR LR

Programmierer / wechsle zu Programmierer-iodus

Einheit
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